Objective. To assess the patient's knowledge and awareness about hypertension and adherence to antihypertensive medication among hypertensive patients with validated Morisky questionnaires in a tertiary care centre of northern Sri Lanka. Methods. A crosssectional descriptive comparative study was carried out at Teaching Hospital Jaffna, from January 2017 to April 2017. Hypertensive patients were recruited by systematic randomized controlled sampling and interviewed with validated Morisky questionnaires to assess their knowledge about hypertension. Data were analyzed using SPSS (version 21) analytical package. Results. 73 of 303 patients were males. 69.9% of patients had adequate knowledge about hypertension. 40.5% of patients were unaware of their disease status. 75.8% of patients could not recall their blood pressure values at the time of diagnosis. 72.3% of patients were unaware of their values of blood pressure during their last outpatient clinic visit. 48.2% of patients had awareness of target organ damage due to hypertension (kidney, 72, 23.7%; heart, 128, 42.2%; brain, 140, 46.7%; eye, 42, 13.8%). Most of the patients had poor drug compliance. The most common reasons for nonadherence were forgetfulness (70, 23.1%) and interruptions of daily routine (53, 17.5%). Conclusion. The knowledge about hypertension among majority of patients was reasonable. But they were unaware of their disease status. The drug compliance among them was poor. Forgetfulness and interruptions of daily routine were common reasons attributed for nonadherence.
Introduction
Hypertension is a major public health burden and is part of an epidemiological transition from communicable to noncommunicable diseases globally [1] . It is an important risk factor for stroke, coronary heart diseases, peripheral vascular disease, heart failure, and chronic kidney disease [1] . The aging, urbanization, sedentary lifestyle, obesity, ethanol consumption, and excess salt intake are the contributing factors for epidemiological transition of hypertension in world [2] . A cost-effective use of health services such as increasing the knowledge and awareness, detection, treatment, and control of hypertension (HT) is needed among public in developing countries, particularly about the risks associated with uncontrolled blood pressure [3] . Screening for elevated systolic blood pressure (SBP) has been identified as an important medical challenge in the prevention and treatment of hypertension [4] . This study was aimed at assessing the patient's knowledge and awareness about hypertension and adherence to antihypertensive medication among hypertensive patients in a tertiary care centre of northern Sri Lanka.
Methods

Study
Design. This was a cross-sectional descriptive comparative study.
Study Area.
The study area used was medical outpatient clinics of Teaching Hospital Jaffna of northern region of Sri Lanka.
Study Settings.
The hypertensive patients attending the general medical clinics, Teaching Hospital Jaffna, were 2 International Journal of Hypertension included in this study. The Teaching Hospital Jaffna is the only tertiary care centre in northern Sri Lanka. Majority of the hypertensive patients from all over the Jaffna Peninsula attended the general medical clinic of Teaching Hospital Jaffna. Hence we hope that the knowledge, awareness, adherence, and lifestyle practices of the community will be represented in the study.
Sample
Size. 303 patients were recruited from the all four medical outpatient general medical clinics of Teaching Hospital in Jaffna.
Sampling Method.
The eligible respondents were selected by systematic randomized controlled sampling method.
Study Period.
The study was conducted for a period of 4 months from January 2017 to April 2017.
Ethics. The ethical clearance was obtained from Ethical
Review Committee, Faculty of Medicine, University of Jaffna, Sri Lanka. After proper approval, three hundred and three patients with their informed written consent were included in the study. The subjects were interviewed to gather clinical and demographic details.
Diagnosis of Hypertension.
Hypertension was diagnosed with values of SBP/DBP > 140/90 mmHg, measured by a standard mercury sphygmomanometer in at least two occasions using standardized methods.
Inclusion and Exclusion
Criteria. Those who were eligible for inclusion into this descriptive cross-sectional, qualitative phenomenological survey were a cohort of 303 adult male and female hypertensive patients drawn from four general medical clinics, Teaching Hospital Jaffna. Participants with a systolic blood pressure (SBP) above 140 mmHg and/or diastolic blood pressure (DBP) above 90 mmHg who were willing to participate in the study were included, whereas patients who were pregnant, below 18 years of age, and mentally incompetent were excluded.
Development of Questionnaires
Hypertension Fact Questionnaire. Hypertension Fact
Questionnaire was designed as a tool, using the existing literature, practicing physicians, and cardiologists to assess the knowledge and awareness among the hypertensive patients. The questionnaire was initially designed in English and then translated to Tamil language. The questionnaire consists of 14 and 9 questions to assess the patients' knowledge and awareness on hypertension, respectively. The patients who met the inclusion criteria were interviewed to assess their knowledge and awareness about hypertension.
Morisky Medication Adherence
Scale. Their medication adherence behavior and the reasons for nonadherence were studied using Morisky self-report measure of medication adherence. Morisky scale consists of 8-point questions (never/rarely/sometimes/often/always) and a set of openended questions regarding reasons for nonadherence. Scores for the scale range within low adherence (<6), medium adherence (6 to <8), and high adherence (=8). The higher scores are indicative of worse adherence. All subjects who answered "yes" for at least one question were considered as nonadherent.
Data Analysis. Data were entered in Microsoft Excel
sheet and were analyzed using SPSS (version 21) analytical package. Baseline results were presented as counts and percentages and as mean ± SD for continuous variables. A < 0.05 will be considered significant.
Results
The basic demographic and pattern of risk factors associated with hypertension were shown in Table 1 .
Knowledge and Awareness of Hypertension among Patients.
The knowledge and awareness of hypertension were tested among 303 hypertensive patients with validated questionnaires and results were shown in Tables 2 and 3 , respectively. 48.2% of patients had awareness of target organ damage due to hypertension (Kidney, 72, 23.7%; heart, 128, 42.2%; brain, 140, 46.7%; eye, 42, 13.8%). 80% of patients were concerned that high blood pressure is a serious health issue. Almost all patients (99%) thought that taking medicine is key to control the blood pressure.
Adherence and Reasons for
Nonadherence. All patients were interviewed about their drug adherence and possible reasons for nonadherence. The questionnaire contains eight questions, of which seven are yes or no type questions and the eighth one is a multiple-choice question. The drug adherence of the patients was shown in Table 4 . These patients were asked to understand their reason for nonadherence to the treatment for hypertension. There were 15 universal reasons that were included in the questionnaire and responses were shown in Table 5 . Almost all patients (99%) thought that taking medicine plays a key role in controlling the blood pressure. But most patients (84.5%) had poor drug compliance. The most common reasons for nonadherence were forgetfulness (70, 23.1%) and interruptions of daily routine (53, 17.5%).
Discussion
Hypertension remains a challenging medical condition among the noncommunicable diseases of ever growing population. Efforts to control HT include increasing public knowledge and awareness about the risks associated with high BP. We conducted this cross-sectional descriptive survey to evaluate the current status of hypertension knowledge, awareness, and adherence in a group of hypertensive patients from a distinct community.
The National High Blood Pressure Education Program was launched to improve the public's knowledge of HT in 1972 [5] . Data from the National Health and Nutrition Examination Survey (NHANES II and NHANES III) reported an increase in BP awareness during the time period 1976-1991 from 51% to 73% [6] . Some other studies have assessed HTN knowledge and awareness in the general population [7] and hypertensive population [8] showing a decreased level of knowledge and awareness. In our study most patients (69.9%) had adequate knowledge about hypertension. Almost all patients were aware of their HT with 86.1% reporting that a doctor or healthcare provider had told them that they have HT. But most patients (40.5%) were unaware of current status of their disease. These findings are consistent with NHANES III data suggesting that there has been an increase in BP awareness [5] . Recent reports have suggested that hypertension knowledge is related to BP control [9] . SBP is a strong independent risk factor for cardiovascular disease. It is important to assess the extent to which patients are aware of the importance of controlling their SBP levels. 75.8% of patients had not known their values of blood pressure at time of diagnosis.
72.3% of patients were unaware of their values of blood pressure at time of last visit. 75% of patients who knew the values of blood pressure at time of last visit were in a false assumption that their blood pressure control was satisfactory. Patients were unaware that SBP is important in BP control and reported that physicians did not emphasize the significance of high SBP levels. These findings suggest the need for education of patients by physicians and other primary healthcare providers related to the importance of elevated SBP and cardiovascular risk. Many patients could not recall their BP level at time of diagnosis (75.8%) and at last clinic visit (72.3%). Even though the patients knew their BP level at time of diagnosis (24.2%) and at last clinic visit (27.7%), they were not in a position to accurately classify their blood pressure level. These findings suggest that patients' International Journal of Hypertension 5 perception of their BP level does not reflect their actual readings except for the majority of those with controlled BP. Further, 54.4% of patients reported that their values were in the normal range, but in fact the values were elevated. Control of SBP and improved drug compliance have been achieved through an education program that could emphasize at least to a certain extent the fact of the concept "knowing high BP." This recent research clearly illustrates the need to improve hypertension knowledge and awareness in order to improve the medication adherence and optimum blood pressure control.
In terms of Farquhar's model of behavioral change [10] , our findings suggest that most patients had sufficient knowledge about HT, but only a few showed real motivations (wish and attempt) to change. We observed that few patients have reached the stages of skills and action whereby individuals actively engage in a new behavior during conservation with them. An opportunity exists to use patient-reported sources for HT information in order to disseminate HT information. In this study, physicians, other healthcare providers, mass media, print, and video materials were identified as important sources of information to improve hypertension knowledge and awareness as reported by the patients.
Hypertension presents a major area of intervention because it is amenable to control through both nonpharmacological lifestyle modification and medications. Pharmacological treatment for hypertension has been shown to be effective in decreasing BP and subsequently cardiovascular events [11] . Lifestyle measures for lowering BP include cessation of smoking, moderation of or abstaining from consumption of ethanol, restricting the intake of salt, regular physical exercise, healthy eating pattern, and losing weight [12] . Lifestyle interventions have pivotal role in reducing the number of medications among hypertensive patients and preventing the risk of developing hypertension among normal population. Several models have been proposed to account for health behaviors and sustained behavioral changes [13] . Although they differ in their content and perspective, models for behavior change emphasize the importance of evaluating the perceptions, attitudes, beliefs, and outcome expectations of individuals as crucial elements to understand observed behaviors and to guide behavioral change [14] .
Poor compliance is a common and important challenge leading to treatment failure in clinical practice [15] . It is a barrier to effective management of hypertension. Most of patients (84.5%) had poor compliance of drugs in our study. The forgetfulness and interruptions of daily routine were common reasons for nonadherence. This study was aimed at assessing the patient's knowledge and awareness about hypertension and adherence to antihypertensive medication among hypertensive patients in a tertiary care centre from northern Sri Lanka. These data emphasize the need to maximize the efficiency of hypertension prevention and control programs so that delay in achieving optimum blood pressure control is minimized in countries experiencing recent emergence of hypertension as a major public health problem. The results of this study in selected patients attending general medical clinics of a tertiary care centre of a region may not reflect the reality of the general population of Sri Lanka.
Conclusion
The patients had adequate knowledge about hypertension. But they were unaware of their disease status. Most patients had poor drug compliance. The forgetfulness and interruptions of daily routine were the most common reasons for nonadherence among the patients.
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